Objective: the present study aims to investigate the association between population ageing in municipal regions in the state of Rio Grande do Norte, and socioeconomic, demographic and regional factors. Method: an ecological study that used municipal regions of the state of Rio Grande do Norte as a unit of analysis was carried out. Data collection was conducted through databases from the Brazilian Institute of Geography and Statistics, the Institute of Applied Economic Research and the Atlas of Human Development. The factor of Increased Age was created based on factor analysis, which was related to socioeconomic, demographic and regional variables. The chi-squared test with a significance level of 5% was used in addition to the Hosmer and Lemeshow technique for logistic regression. Result: it was found that municipal regions in the Central mesoregion have an older/ ageing population, while those with intermediate populations have the oldest individuals. Furthermore, it was found that municipal regions with unequal income distribution and higher levels of education have an older population. Conclusion: it can be concluded that municipal regions classified as older/more aged were associated with the mesoregion to which the municipal region belongs; and those with intermediate population size were associated with favorable educational levels and unequal income distribution.
INTRODUCTION
Population aging is a new challenge in today's world. This process has occurred in both developed and developing countries, and its origins lie in socioeconomic transformations in developed nations in the nineteenth century. Significant changes in demographic variables in such countries were only identified at the turn of the twentieth century, however. In developing countries, social inequalities have led to the aging process being more rapid and unstructured [1] [2] [3] [4] .
The number of older people in Brazil rose from three million in 1960 to 20 million in 2008, an increase of almost 700% in less than 50 years 5 . The main determining factor of the phenomenon of demographic aging is fecundity, followed by mortality. However, migration is also a variable that cannot be dispensed with or disregarded in the analysis of this process, especially in the planning and elaboration of public policies aimed at the elderly 6 .
The processes of demographic and epidemiological transition in Brazil are clearly heterogeneous and are associated, in large part, with the inequality of the country's social conditions. The elderly represent a highly differentiated population, both among themselves and in relation to other age groups, in terms of social conditions and demographic and epidemiological aspects 7 .
These changes directly reflect the way of life of the elderly and the extent to which the same depends on the socio-economic situation of family members. Accidents and urban violence, statistics that were until very recently restricted to young people, are today considered as causes of death among the elderly. Cultural indicators, in turn, show that elderly persons today are much more immersed in social events, literate and well informed 8 .
It is known that education, income, nutrition and lifestyle are potential determinants of longevity. These factors are usually dependent on the care of relatives or even society 9 . However, it is not enough to offer the elderly individual extra years of life, without such years being accompanied by dignified living conditions 5 .
In the state of Rio Grande do Norte the reality is no different from the rest of Brazil, with an increase in the number of elderly people. Data from the IBGE census showed that 8.2% of the population were over 60 years old in 1991, with this percentage rising to 9% in the year 2000 and increasing to 9.25% in the population count of 2010 10 .
The present study therefore aims to investigate the aging profile of the state of Rio Grande do Norte, Brazil, and its association with regional, demographic and socioeconomic factors.
METHODS
An ecological study was carried out based on data from the databases of the Instituto de Pesquisa Econômica Aplicada (the Institute of Applied Economic Research) (IPEA), the Instituto Brasileiro de Geografia e Estatística (the Brazilian Institute of Geography and Statistics) (IBGE), and the Human Development Atlas. Sixty-one of the 167 municipal regions of the state of Rio Grande do Norte were considered, except for the relatively recently created region of Jundiá, for which not all the data used in the analysis was available. Following the removal of the outliers (Frutuoso Gomes, Maxaranguape and Natal), the final sample was 163 municipal regions.
In order to evaluate the aging indicators the following data were collected from the IBGE site for the year 2011: data on elderly dependence (elderly population /number of individuals aged 15-59 years), the aging index (elderly population/number of Individuals aged 1-14 years), active age population replacement rate (elderly population/number of individuals aged 15-19 years), percentage of elderly persons (elderly population/total population), over aging (population aged 80 years old or over/elderly population X 100) and extreme old age (population aged over 90/elderly population X 100). From these last three the "Increased Age" factor was created, in the form of a factorial, with the factor extraction method based on analysis of the main components. Increased Age was considered the dependent variable of the study.
For the evaluation of socioeconomic, demographic and regional aspects, the indicators used were: The association between socioeconomic, demographic and regional variables and the outcome of Increased Age was verified using the chi-squared test with a confidence level of 95%. The magnitude of effect of the associations was measured by the odds ratio, and for logistic regression, the Hosmer and Lemeshow technique.
RESULTS
A total of 166 municipal regions in the state of Rio Grande do Norte were evaluated, distributed into the Agreste (42), Central (37), West (62) and Coastal (25) mesoregions. Table 1 shows the descriptive statistics of the independent contextual variables, in relation to the phenomenon of aging in the municipal regions of Rio Grande do Norte. With regard to the association between the representative variable of the categorization of the population by terciles, it was found that, when comparing the strata obtained with the stratum of the most populous municipal regions, the municipal regions with an intermediate population had a higher Increased Age factor. In relation to FMDI Education, it was found that individuals with higher levels of education were older than those with unfavorable levels of education.
When the municipal regions of Rio Grande do Norte were stratified according to the values of the FMDI employment and income variables, it was observed that the municipal regions with lower levels of employment and income had older populations than those with higher rates of employment and income. In addition, it was found that municipal regions with unequal income distribution also had an older population.
However, when the variables that presented a significant association underwent logistic regression, there was a loss of statistical significance in relation to the distribution of the Increased Age factor for the indicators FMDI employment and income (Table 3) . 
DISCUSSION
The demographic transition experienced by Latin America over the last century has occurred rapidly and belatedly in comparison with developed countries. One of the consequences of this phenomenon is the rapid aging of the population of the region 13 .
This phenomenon is explained by improved survival rates, with declining mortality levels benefiting the elderly population and contributing to population aging, coupled with a rapid and marked reduction in fertility 14 . However, such effects are debated and balanced by other schools of thought 13 , with migration considered to be an important factor for heterogeneous aging among different regions 14 .
Mortality in Brazil has declined since the beginning of the process of industrialization and urbanization following World War II. Added to this is a growing decline in fertility rates in the country since 1960, exacerbated in recent decades. In Rio Grande do Norte, this rate declined from 2.54 children per woman of childbearing age in 2000 to 1.99 in 2010, a decrease of 21.5% and below the population replacement level of 2.1 15, 16 .
Also in relation to mortality and as a consequence of this process of population aging, an increase in the participation in deaths of the population of 70 years or more, which in the 2010 Census was 43.9%, has been noted. In Rio Grande do Norte, the share of deaths of this population segment was the highest among all the states, reaching 50.2%. The reason for this participation is the emigration of the younger population from the state. Rio Grande do Norte is characterized as an expeller of younger populations, especially those in the 20 to 24 years of age group, resulting in the residence of an older population 15 .
Considering this populat ion dynamic, demographic growth in Brazil has proved to be an important factor in the development of the economy, and improved income distribution, since the economically active population tends to concentrate in urban areas, where labor supply is higher, while the economically inactive population concentrates in less developed localities.
These "demographic inequalities", in turn, may exacerbate social differences 17 , especially in a vulnerable section of the population such as the elderly, historically neglected by the state and in the planning of public policies.
PNAD data reveals an improvement in the health conditions of the elderly in the period between 1998 and 2003, a probable reflection of the increase of their educational level and socioeconomic status, and greater access to health services 5 . This improvement in socioeconomic conditions may reflect, among other things, the growing presence of younger elderly people in the workforce, and the improvement of the economic conditions of the population as a whole, which in turn affects the family economy, in which the elderly play an increasingly important role.
The aging of the Brazilian population is not spatially homogeneous, in part due to migratory movements that tend to rejuvenate populations that receive migrants and age those that lose them 14 .
The Increased Age factor captured all the aging processes of the municipal regions of Rio Grande do Norte, as it contemplated the total aging of the population, as well as the participation of the elderly in the make-up of such populations.
Population migration among municipal regions is an important contributory factor for the aging of the population of the interior of the state, since young people tend to migrate to the capital and more populated cities, where, for the most part, greater economic dynamism is found. These young people seek employment opportunities and better living conditions in such places. In Rio Grande do Norte, this reality is observed in coastal cities, where there is a concentration of younger people and younger elderly persons 15 .
In 2011 in Rio Grande do Norte about 40% of the population of municipal regions were not born in such regions, while 11% of the total population of the state were not born within its borders, demonstrating the intense migratory movement that exists in the state 15 .
This results in a more aged population in the rural hinterland, who are also more economically inactive, resulting in an uneven distribution of income. This is clear from the analysis of the Gini index and the distribution of the elderly in regions with less employment and income, as revealed by the FMDI employment and income statistic. In more economically developed cities, the percentage of elderly persons is lower, corroborating the idea that in cities with greater employment the population is younger and more active in terms of labor. This fact is a national trend across Brazil, proven by research carried out in other states 17, 18 .
The present study verified the presence of elderly persons in municipal regions with better levels of education. This can be explained by the significant increase in the percentage of literate elderly, as well as the increased level of education of such individuals 15 . With specific public policies and the rural pension scheme, the possibility of elderly people remaining in rural areas has increased, while the lack of incentives for the younger population makes them seek out large urban cities, generating an accumulation of individuals with lower levels of education in large municipalities 19 .
It was observed that more older elderly persons reside in the Central region of the state of Rio Grande do Norte, confirming that other more economically developed regions are home to younger elderly persons, who may still able to work.
The older elderly persons are more concentrated in cities with an intermediate Total Population. In other words, these elderly persons do not live in small towns, where a phenomenon of the expulsion of the individuals of this age group occurs, possibly due to a lack of social policies, such as adequate health care or even the phenomenon of seeking social support at more advanced ages. Nor are these older elderly persons found in the larger urban centers, possibly because a younger and more economically active population resides in such regions.
The presence of these elderly people, especially in low-income municipal regions, is highly desirable in households, since the incomes of Brazilian elderly people, including those related to work and retirement, represent an increasing share of the composition of income per household and played an important role in reducing poverty 20 . National PNAD data from 2011 show that around 30% of the elderly interviewed were economically active. When stratified by region of residence, 16% lived in rural areas, of whom more than half were economically active, while only 25% of the elderly in urban areas were economically active. In other words, the elderly living in rural environments remain in paid work longer than the urban elderly 15 .
In the study of population aging, attention must be paid to migratory flows, especially in rural areas, as de-ruralization continues to mark Brazilian territorial structure, with evident regional differences. It should be considered that the rural population varies by region and that the decrease or increase of the migratory flow of this group has a variable impact on total age structure 20 . The present study did not evaluate migratory flow variables. Studies are therefore needed to quantify and evaluate this migratory flow to establish robust relationships between population aging and population migrations.
The selective nature and masculinization of the population exodus and aging are not isolated phenomena and have a strong social influence. The understanding of this dynamic and related factors is important to modify, ameliorate and adapt the current framework to future perspectives. Public policies are therefore needed that consider these new realities 19 .
CONCLUSION
Population aging in the municipal regions of Rio Grande do Norte is related to the size of their populations, with those of intermediate size exhibiting the strongest associations, as well as the area where the municipal region is located. This relationship becomes more evident in the municipal regions of the central mesoregion of the state. In addition, municipal regions with older populations were associated with favorable educational levels and unequal income distribution.
